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Abstract of JP1 01 87359 

PROBLEM TO BE SOLVED: To realize data 
transfer independent for each flash EEPROM 
by providing a data bus for each flash 
EEPROM in a system using a semiconductor 
disk device. SOLUTION: A data storage 
system using a semiconductor disk device 
constituted of flash EEPROM is provided with 
data buses A and B provided for each flash 
memory 2A and 2B, and a controller 4 
connected with each bus A and B for 
controlling the transfer of input and output data 
for each flash memory 2A and 2B. Thus, the 
controller 4 can transfer the input and output 
data independently for each flash memory 2A 
and 2B so that an average transferring speed 
especially at the time of a data writing 
operation can be quickened. 
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zti&^&T < xfmmmttz'r-mm^AT- 
tJE#75v^jLEEPROM*tSk4LxStt4>it 
T. l5fe77>yvaEEPROM{C*htSAaj^T-^ 

y -y/?4 nsjacje tTfria#7 ? y ^ a e e p r 

0MfcK7?-fcX§!l»U MBAtfc>JT-7?)!f6>!!£$iJ 
HtrfB-f ^-7i -.X^Rfcrt LTME*7. h ^fA 

ttSfifcr-^tJSffi<0li3B7 5 7>'jiEEPROMfc: 

eat* i a jaww-i^s***-* - t tw&t-ti 
mxm i iBK^T-^tBii^^TA. 

1*1. T-7!g&imoi^#UvX7£-£*. 

1^ x'x 7 J m B#r- ^ Ax*a«c»»t 4>fxT v * 6 i 

t t»at i fBmwT-^fBiixT.xA. 

ME&7 77yaEEP ROMfcfcSfcfc LTlStt^fl 
T. fflE75-y^aEEPROM(Cj«-6AaJ*-r-^ 

*Xbx7.r^*^IBi$fi/iA^lT-7i^{iBtrlB7 

5-y^aEEPR0M*»^aj§iUtaj^r-^*-^f 
WfctMW- S fcftW < ■/ 7 r ^ t 'J #S t . 
WB*T- 7 A** fctf L-CfflB#7 7 7i/aEEPR0 
MfcSMUfivc, a^l^AX^LTMEA-^r 
* * U #gHc8« S *iT , tulB^ < -y 7 r ^ * U t «T 
IB#7 77^EEPROMt nfficoXitinr—? OK 

B>rfB*7.hyxrA*^£7)i)-h'/7^ bnvyKSr® 
SLT. frfE#77-y^AEEPR0MCm-'5 , J-K 

MEr-^SSM^&i: tTWE*^ h WfAl: 
Ii**i|5] l5E*xh^XxAtfiffiA*-/7r^ ; e 



mtmn^mt. mw^xv^xy-^h<r>y^ yt? 

12*7. b 'sXT&frbGMZttiZXjlT-f SrliflBA'-y 
7r**y¥Rfc«ttU a^ffilEtfXh^X-fi^ 
9> 'J - 1*7 7 -fe7g* tjB tT 1«BT-^Ci»¥St i 

E E PRO M*^(7)JiJ^T-7 * friE-O'^-7 x-7. 
fA. 

x#s4fc«nEA'«y7T^ ; ey#s*»'?>ai*$nsT- 
me&t- tomtom?- 9 mmizmtxmi 

3Sfc:J:6A^7-tM^-^a>*l51T1-*#a&* 
U 

T-7Sgj*iWJ: 0 fiffEA' y 7 t ^ * y #S*»6ISS 
£ii*:T-7£. 1SST-^^'x#atJtR5i-i»l«JES 
1 bm20)WJx9*1&lzW&LX79±xft£.<rm 

iiT-9*x*mzffi£th*mtt& z t **mb 

tSIS*JS4iei8c7)r-^IEtt^^TA. 

[W^JS7 ] »7?7>'iEEPROMi>« 

ztiz>*m&T 4 x 7 na* m Lttr-9imisXT 
j*izmtZT-9n,mm?*>'*x. 

fflE#75 -y vjLEE PROMftCSfctLTISft^n 
T. BUlE77-yv'aEEPR0MCittl»Aaj?3T-7 

h s/x-f ^ a^A^r-7 1 fctt«E7 5 y 
i^iEEP ROM*>4>^tU$il^ai^T-7 Sr-^Wt 
<mrS7ti6W<-y7r> ; &y#ai:. 1ulB«-r-7A* 
7.A, B$r^>L"CHTfE#77 7 j'jlEE PROMtCficfl 
. *>o 1 *^N'7Sr?>LT MEA'-y 7 r-X* y ¥ 
SfcftllSiiT. miEA'>y7r^ty#Si:BuiE#77 
7i/aEE PROMtc?)^OAai7)T-7W®MS-||fif 

met- 7 (es^aiiiWET - 7 a*x a , b mzmv < 

•y7r^ ; £y#gb&»4>aj*$fliT'-^*«l**-4fcft 
OAXlxx'X^AO, Alfc«tl/yN'7W">*7.7B0 > B 

fifE*xbv-7.rA*^<7)5-f h 77 ■b^S^fcffitT 
MB^* -y 7 r .X >J ^m*h<r>T - 9 £ 7 7 -fe XftfUT) 
777yj.EEPROMCmt5f-^UA, BtC 

si*-ri.i:#c. met-7A7,a, Bmzm&tv? 

MEr-7 a't. Aoei*g^K|5 tTfrlEA' -y 7 r ^ t 
'J #g^N'7.?S* "Itg^tBufEy* -y 7r« >J #84»fc 
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y mo^mm *immzmv< ^r^y m&t> 
e&ztitzT-? zmz^xuvxyA i &mr*t 

mz, mil^xvvx? AOttzl&Ai^-ftifrtiT 
-f*miiT-?^XAcryGM1-&!8mt . 
fil5r - 9 *x B <r)®Mmmzfc tXHt&rt v7r** 
U #Rwtt^«rKl*fc:tirfB/<-y 7 r > t U#g*>fe 
Ki83*ufc-?-* SHCte l^'x? B 0 tett*W*» 

at. 

«c, friEA'x^vx^Bo afctiB i nwftifrbr 
imxm 3 i ?ftr-T#isaspmi7 77^ee 

A. 

[00013 

TMzmmi. 75>y^aEEPR0M*»fell(RS<l* 
[0002] 

IX. mmT7*Xff)*I&%77-vi' J .EEPROM 

[ooo33 ¥*s#t -r *?s@wi. 

777i'aEEPROM^ ; &'Jf r^hD- 

XhyXfAt*777i'aEEPROMtO>fy^- 

T#777yj.EEPROMC0 l J-b'/7'f h*}»£IS 
ff-f!>. ^777RAMIi, *^bWf AtayhD 

-7 1 COT-f&mZ'tt 0 tl#><QJ*>y 7 r ^ * 'J X'fo 
U afc&75«y£'*EEPR0Ma><9g*iH3ft.fcy- 
[0004] 



#777i'JLEEPROMW'(^-7i-Xj'M 

U Atittr-7 (y-h'/7-f hr-?) <9«&£iW 

>-aEEPROMt«0iaOT-^te*{i;. a«Tttl* 
[00053 777y»EEPROMI± > 7*-*fllltHi 

hh. z<m&>, mz7-?<^&*®imiz. 

T - ?J<XiZ£&T-? &J*X'lt , #777i/aEEP 

[00063 *»>*oBWU:» ¥i£ftT47.:? 

SSSrffiflBL^^rAtiJV^T. #777yaEEP 
ROMfc£fcli«»W75yiOLEEPROMa»6&S 

yiir-TmzT-f^xzmi-x . #75 y ^ *e e p 

ROM«<0T-^«i*^lg{cL-r. ^fcr-^»a» 
[0007] 

[SH*fRJW*fc*>0>¥»] 777vaE 
*«575 7 5/j.EE P ROMH44«^t. #77k- 

7$Kl5tt iiiitaa«f-^A^ t , aeoZT-firt 

^fc«Sa*itT#75-y^AEEPR0M*{cAaj*T 

XTAt'J)!.. .roJ^&fllSCJ: 1 ?. 3^hn-7« 
§777-/iEEPROMS{:jt4Lt. X&JlT—? 
V#m*'iits: dZk ffX'% 4fc*>. fflZr-fm&m 

mzm-tz T7*.xym*: fl±s -r t wxt 1 . 

[0008] *»Wis 3yhn-7t^77 

r^t'j (A- 7 7rRAM) timwrtxizxvmm 
ztLtzmfozig&ix^h. A*.y7r^^y{4. 

ayhn-^feeSSnfc^^-y^EEPROM 
fr&BKBSftfc'f-* (y-Kr-r?) £fgfc<rtS. 3 

EPROM&coT-f'txizm.tfZT-r&mzmrrt 
A7 7 r^t 'JKIi m/Ufci 6f-^6 

[00 09 3 -e^T\ 3(sJH803Vhn-9J4. #r- 

frtxnuzm t%2?)wjx9im-tt h*xm\s 
vxrtth. &t- ? j ^x^m>T-7mmmmz 
mixj<-y 77^t'j izm&zixt: i wtxzBmm 
mzizz&^xT-t'hu-^a v*$m?h%mft 
z<r>t$. &T-7rtxmz : m j tt>titzw, i 

2<r)Ui/X7Z$£.lzW%LX. T-f^XlzftthT 

-fm&amzmrth. ztuzx*). t-7W>lk® 

&7y<vi>-x.EEPROMt,Ztti'& : ®£LtZT 
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[00 10] 

mmmmh . m i n^m^mmm^mm^ 

AB'JLT. mifcTfi-tXofc, 77'yyaEEPROM 
(OT75-y^a^tUfc^-rS) 2A, 2Bt, ay 
(fU?3ybn-7) 4t, A 7 7tRA 
M U<-v7t*^)) 8kZ1i-?&. ZZX\ &y?-y 
^i^^'J2A, 2 B«;-Hl-?*U l7)V-7im®L<r> 
7 7 -v ya E E P ROMfr(>%h%&lZ</>U-7'%.{iLCr> 

[0011]#777j/a^t»J2A, 2B{iEEPR 
OMCO^t V&WMlZ* T-9V i JX9 1 2 A. 12 
BMTU Z<DT-9\/ : yX? 12 A, 12BSA,7 
rfcLTAitiTJT-* (I/O) tftefcfcfpfird. #7 
77i/aAy2A, 2Bfi. y-K7*-t*4fctt9 
4 b79-tXizmiXr-9<0V-\ t /74 miz&t' 
V< (BUSY) fi-tSrtfcfjU Sfcfcy-K/54 h# 
TOfiTJMUfW* (READY) flWfcHtfrf* (R 
/B«^) . ZhlZ. *^BJr«i, Atfi7JT— ^ 

A, 2Btti0r-^>'^A, Bj&*R«-£>*VO**. 

[0012] a>yu-=7A\,±mLx, r-^my 

n7?5i. ?OD7n-fe7t (MPU) 7o>y?6 

SflTHS. T-^Ki*7'D «y?5«. MPU7o-y? 
(J3lT*fcMPUfc«rtS) 6*^co$iJfflltJ;0. ^>y 
7rRAM8t#777^ ; t l J2A, 2BtOr- 

m&zm-ti. z n?- f&mmiz>m%mMm 

■f (R/Bft-^f--y7-fe^^hfi-g-CE^i:-) £&7 
77ya/t'J2A, 2 B i: WHT3cM"^"'?) . 34>fc. 
T-^iKi*7'D>y^5«±. frfeOi3{=. #777X1 
^ ; £ I J2A, 2Bfcte*ft^tl1lffl^T-:yV\'XA t B 

i* (y'J7/Vf-*iEj*) t-?Ski* 

A'. y 7 r RAM8 fc^-^KSfrfr* 5 . 
[00 13] MP\J6ii¥mfcT<A7$iW;l<?>*4> 

mmmmx-h*). m*i%^Romz®MznfzTu? 

(7n^7i>fc£{C7T-A^x7ikWf;ft.i>) . £ 

*KJ6tT» r-^eiM7"D-y^5, ^y^-7x-X 
7. A 7 7rRAM8^SI»U. tab^fAt^) 



vXT^a^&MSiUrT-? 7 r R AM 8 £C 
ML, *JtT-5'IEi*7'n-y^5tJ: 1 9^y7rRAM 

[0014] **hx*TAi;t »U^Lt^ 

Wrix9m.i tcznmxftw xtm&tih^y 

(*^66^«<?)t-^!|BMi^) 1?a«0ia^^XrA 

fllftttJV^T. aVhU-y4X'\t. f-?gS7'n7 
^StfMPUecO^fcftoT, A'-y7rRAM8t# 
77'y^ J .^ ; E , J2A, 2Bk(Dm<7)T-?&mZmr 
ZZX. 7 7-yv-x^^'J 2A, 2BttfflS»fc 
2 ffltf).* t U f - «/ 7T& & fc &5tt £ . 
[00 15]*3Stt»«Tli. 3>ho-74li, fl 
(Of-^UA, BfctfLT. 777^> ; E I J2A, 
2Bfcli^ii^ixfeiLTT--^i^Srllfi ; T£. £<I 
?\ f f -*«»7'n.y?5li. 02(^t«k3fc. r- 

^eaoMpic«efSMru^^iPfc*i-4. wxm 

f-;>UA, BftCigJt^flTfc 1 ). tfl-WV* 
•y 7 r R A M 8 W*?—9 i3&7 YVXRVVX9 2 0 
A, 2 0B, 7 7-vi/3.*^)m<nT-*mk7V\sX 
R\siSX-?2\A, 2 IB. T-fm&Ift<Dfem%\' 
•SX?22A, 22B. =f-9Wmm^VX9 23 
A, 2 3Btf$ttlX^Z>. r- fUSjOBSmi' i?X 9 

23A, 2 3bi±. (.mft^tfcm 

S>£. 

[00 1 6] MPU6(i. ZiltzWiSxtfttZTYls 
x. #fi<9f£S, r — 9 $n£$M<7) 7 7 ycoZMfflm 
£-te-y hU -y h Lfc*»J»flBgl:#SStS I 
KAO^-^KSMW^Ufft*. r-^IEjii7- 
o-y?5l;L t-9J*XA, Bmzm j rhfitzV : JX9 
mftltzMPVSCDUmzi.*). T-9^XA, BiZ 

ftixnmz=Fm-zzb%<. ztiztiMiLixT- 
9&mmo. 

[00 17] ZZX\ 777^ ; E!J2A, 2BC0# 

t-^a'xa, B{±a«TU8h'-y h<n*xx'hh<r>\,z 

nLX. yN'-y7rRAM8<0A'X9{i2^Ol 6t' y h 

il. /N'-y7rRAM8<7)>'N'7.9t*fUTIS|t- 1 f'f^;P'C 
iHmitf 2fg<7)i£j*3SJKIIi:^«». IKfiUfcJ: 
77-yi/i^^y 2A, 2Bt^trSr-^«a 

tomm<nT-9ffi&mtmx'hhti#>. mrisas 

tA^<=3r£. 

[ooi8] *zx\ *mmmii. yy y^^^j 

2 A, 2B4«c*fflfc:»»t<5>*ifcr-^<^A t BfcJ: 
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X. 777y^t'J2A, 2B<DT-?ffi£mi& 
&{CthZttfX'%h, mz, 77 7y^ ; £'J2A, 

(A'-y7rRAMc7)yN'XT-t'M^-^3>) Wftlti 

watt Ucr - ^eaw^rtt^fc* mz?-? 
u 2 a . 2Bt coT-mmm%zmMttz> z t #x 
too 1 9] tzhx\ T-9mTh*mm\iz\^ r- 

?36i*7D-y;?5{i. A' 7 7rRAM8^f.7^f- 
?£!|gSLT, 777^ ; E , J2A, 2BfcSE&t 
6. a'77tRAM8I±. ffi^T'{il*^N'^9t«kO 
r-^3SM7'o>/^5fc^$ixTO|,. fi^T. MP 
U6«i. t-?>*XA, Bt,Z®iLLXT-?Zmm.-f& 

[00 20] OT, H3cO«t^H, @4<7)^-f 
M^®c7)A'.y 7 r R AM 8»7Vvx 9 Ot-^KjI^ 

[ o o 2 1 ] sr. *mmmt> 03 t^t «t 3 
nmhw,\t^.2cr>vvxs^^K^tv^xAQvi; 

\,zttfc-fhW,l tm2<r)\/ :: Jx9%;%ti?tv < >XB0\s 
i^?fcA'*Bii^.X:?i-fl>. ^-I'S^tewfix 
fc«ilf 1 6 7- FT**. 

[0022] r-^SB&T'n -y 7 5I2\ mzr-f^x 

Affmmm$m&.t&b. ^x9commti^xhti 

Jf , A' -y 7 T R A M 9 t>^X A 0 1^ v'X ? t r- 
SSMSrUfft-l. Ur-yT-S 1~S3) . r-* 

a'x a coffimmzfc t x s<x 9 <Dmm*^mx' $>ti 

Jf, A--y7TRAM9*^A'XAll/^^(Cr-^C0 

-mm^n-y^ste, A'xA0l^xX^(c^§ixT 

7) . Z<r>£?%$!mii. t-^a-^b^KMS^* 5 ^ 

i:A'XAll^xX^i:S3c5:tffifflLT, Ay7rRA 
M 9 a^Sg&SixfcT-:? £ A* Alz&m? h . 
[0023] . A'X B<7)^^*m-r§ 
A*X9WgiI*^TI|T'*)it{f. A-.y7rRAM9*> 



^A*B01^*^T-?<9Sg&£Slff-tl> (Xr-y 
7S8~S10) . ZZX\ E4^-fJ:5C a'X9 

wigii^^[gi$rii#7)-S'iT'2^-tLT, mm^mmm 

(yesX'Ktmffi) IZffimXtfhtltt. t-?%M 
tfHfr$ft&. ftoT. ^T-^A'XBCOlgiSS** 5 
?S£U:fc#£. A'XBcfcd^^^T-^^S 

( n of Tfrt&iffl) T'&MT, A'-y 7 r R AM 9 A^a' 
XB 1 IsiSXfWT-ttmtemfiZtlZ^Z t fc* 
h (Xt-vTSI 1, S120DNO) „ 

[0024] Wt&tZ. 04<O^-<5>'^^-h^ 
tioC, 2^-C^W$it^K^^S (yes 
«) «-t-^a'xa, B<9$£Mg:£#?&£-«i 
if, A' 7 7rRAM9HA'XA0U^^. AxAl 
UisXt, rtXB0U : s'X?. rtXBWisXfcn^-f 
1)HzW&Ztl&Ztlz%&. LTs r-^A'XBtlS] 
it:« a'xb 1 VitxflZT-tnWkbmftZlxtzt 
T-^&Tu-y^Ji. AXBOl^'X^tfc 
mtlX^&T-? : £:T—?>'<XBI l zmmt$> (Xtv 
7-S13. SI 4) „ fe->X. ^XB0\sisX9t*X 
BW/=JX?tZ?m.\ l Zffi%LX, A' 7 7rRAM9*' 
6£& ZtltZT-? T — 9 l^X B \,ZWk$h . 

[0025] uibaj: 0 ^mmmmiz xtm. y?y 

^jL^<^l»2A, 2Bmzm-mzWrthixrzir—?><>X 

a. buj:'). -ea-e^tasiL^T-^iis^ti^i^ 

fcV^T. 777y i ^ l J2A, 2BtC*ttl>^ej* 

*.X : tV2A, 2Bt,zm-&7?-tX%imtfi£thZ 
ItfX'Zh. 

[0026] ZZX\ A' 7 7rRAM8i:OT-^KjS 
2- 1 #OAX 9 *C«UT s #T-?AX A , BftcO^- 

fflsiit J: s A-xr-h' hu-y 3 yzmtz Ztiz 

X*). #T-?AXA, B*^ttiLT!lgj*^*m 

L7t^t*t>, A'x9T'^-fl. t J:dri»®$-|!g±L, 
#T-^A*XA, B{cyN'y77RAM8*^Or-^Sr 

[0027] 

[«B>1^*3 ahi¥aL^J:a^*^tctiiif. * 
^T^^^S^ffifflLT-c^Xr^Cfcv^, #77 
•y^iEEPROM^tr-^A'^^ISJtT. *77 7 

a e e p r o mmzm. itzT-?w,mzm%x'% 

^t, #Cr-^Sa^»fmt. #77 7^ 
EEPROMlC*ff|,^!|E^S^«btT. 7^ 

■txxm(?>y)mt:fa±.2it2>z t 

[0BDO{S«=5rSiBS] 

ao^$-^-t7'p-y^0. 
[@2] mmtmmizm&-?&3yhn-5<7)mffis8. 

[03] [sm^«{cK^-ri»3yhD-70F*i^^ 
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2A, 2B-777XiEEPROM (777^t 
0 ) 

(f-^UA, B) 



8-a'7 7tRAM 

(A 7 7rRAMl/U) 
2 OA, 20B---"r~-?mtiiTYVXmV i JX<? (A*.y 
7rRAMfflJ) 

21A, 2 1B-f-«7HUXffll/-/'X^ (75 
2 2 A, 2 2B---T-mmft<Wk*Rl'i'Afi 

23 a, 23B---T-mmmmwjx? 



Ill 



[02] 








MPU 









[03] 



R/B **' J 

1/0 r^EEh" 1 zb 



u y X * » 



f -^fiMSJfiT KU* (RAM) 



^-*te£Htt7*KU;i (RAM) 



2 OA 
2 I A 
2 2A 
2 3 A 

2 OB 

2 1 B 

2 ZB 

2 3B 



MPU 



'<*A0 




AX A 1 




/<*BD 




rCXBI 





/<XB 




't*Affl©£pTlfea*B] I — vea — | — no~| 
't*A3&£C$ |— yas-l— yas-| 
W&D*XA%iS3t |— J — to— | 
/<xBfflfgar^FIWai | — no-| — 
/tXBSISM* I — n 
WO/txBffltat I — no— j 



I — AH — no- 




I— B-| 
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